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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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earned patent term adjustment. See 37 CFR 1.704(b). 
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2a)D This action is FINAL. 2b)03 This action is non-final. 
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DETAILED ACTION 

1. This action is responsive to the after-final amendment filed on 05 February 2004. 
Currently, claims 16-35 are pending. 

2. The finality of the Office action mailed on 05 November 2003 is withdrawn. 

3. The Applicant's response filed on 05 February 2004 has overcome the rejections 
under 35 USC 103(a), which were made of record in the Office mailed on 05 November 
2003. Therefore, the rejections have been withdrawn. However, upon further 
consideration, new grounds of rejection are made in view of US Patent 6,461,937 Bl 
(Kim et al.). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 16, 17, and 20 are rejected under 35 U.S.C. 103(a) as being obvious over Kim et 
al (US 6,461,937 Bl) in view ofGadgil et al (US 5,879,459). 1 

The applied reference, US 6,461,937 Bl, has a common assignee with the instant 
application. Based upon the earlier effective U.S. filing date of the reference, it 
constitutes prior art only under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) 



1 The Gadgil et al. patent was relied upon in the previous Office action. 
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might be overcome by: (1) a showing under 37 CFR 1.132 that any invention disclosed 
but not claimed in the reference was derived from the inventor of this application and is 
thus not an invention "by another"; (2) a showing of a date of invention for the claimed 
subject matter of the application which corresponds to subject matter disclosed but not 
claimed in the reference, prior to the effective U.S. filing date of the reference under 37 
CFR 1.131; or (3) an oath or declaration under 37 CFR 1.130 stating that the application 
and reference are currently owned by the same party and that the inventor named in 
the application is the prior inventor under 35 U.S.C. 104, together with a terminal 
disclaimer in accordance with 37 CFR 1.321(c). For applications filed on or after 
November 29, 1999, this rejection might also be overcome by showing that the subject 
matter of the reference and the claimed invention were, at the time the invention was 
made, owned by the same person or subject to an obligation of assignment to the same 
person. See MPEP § 706.02(1)(1) and § 706.02(1)(2). 

The Kim et al. patent (Kim) discloses a method for fabricating a semiconductor 
device (see figs 6-10 and col. 5, line 38 - col. 7, line 40). The method comprises the 
following steps recited in claim 16: forming a trench 106 to a depth in a semiconductor 
substrate 100 (fig. 7 and col. 5, lines 60-65); forming a liner layer formed of a multi-layer 
of a silicon nitride layer 112 and a silicon oxide layer 110 on the sidewalls and bottom of 
the trench (fig. 8 and col. 6, lines 13-27); and forming a buried insulating layer 114, 
which fills in the trench without a void (fig. 8 and col. 6, lines 39-58). 
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An oxide layer 108 is formed by thermal oxidation on the sidewalls and bottom 
of the trench 106 before the liner layer is formed on the sidewalls and bottom of the 
trench, as recited in claim 20 (fig. 7 and col. 5, line 65 - col. 6, line 2). 

Kim lacks anticipation in not teaching that the liner layer comprising a multi- 
layer of a silicon nitride layer 112 and a silicon oxide layer 110 is formed by atomic layer 
deposition (ALP), as recited in claim 16 . 

The Gadgil et al. patent (Gadgil) teaches that ALD is a better thin film coating 
method than the conventional CVD methods (col. 1, lines 34-37; col. 2, lines 42-49; and 
col. 3, lines 38-60). One advantage of using ALD is: it provides uniformity and excellent 
step coverage (col. 1, lines 34-37). Furthermore, ALD has the ability to maintain ultra- 
uniform thin deposition layers over complex topology (col. 2, lines 42-49). Gadgil also 
teaches that forming thin film layers without breaking vacuum is an inherent property 
of the ALD coating method, as recited in claim 17 (fig. la and col. 3, lines 5-20). 

Since Kim and Gadgil are from the same field of endeavor, the purpose disclosed 
by Gadgil would have been recognized in the pertinent art of Kim, at the time the 
invention was made, by one of ordinary skill in the art. 

One having ordinary skill in the art would have been motivated to modify Kim 
in view of Gadgil, at the time the invention was made, by forming the silicon 
oxide/ silicon nitride multi-layer liner layer using an ALD technique, since the resulting 
multi-layer liner layer has uniformity and excellent step coverage. 



Application/ Control Number: 09/902,607 Page 5 

Art Unit: 2822 

5. Claims 18 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kim in 
view ofGadgil as applied to claim 16 above, and further in view of Wolf et ah (Silicon Processing 
for the VLSI Era -Vol I). 2 

Kim does not teach that the silicon nitride layer 112 is formed using a silicon 
source selected from one of silane (SiH^, Si-alkyl, Si-halide, or Si-amide, and a 
nitrifying agent selected from one of ammonia, plasma ammonia, or plasma nitrogen, as 
recited in claim 18; or that the silicon oxide layer 110 is formed using a silicon source 
selected from one of silane (SiH 4 ), Si-alkoxide, Si-alkyl, Si-halide, or Si-amide, and an 
oxidizing agent selected from one of water (H2O), hydrogen peroxide, ozone, plasma 02, 
N2O, or plasma N2O, as recited in claim 19. 

The Wolf et al. reference (Wolf) discloses methods for forming both silicon 
nitride and silicon oxide films. Regarding the deposition of silicon oxide, silane is used 
as a silicon source, and N2O as the oxidizing agent (page 184, 4th par). Regarding the 
deposition of silicon nitride, silane is used as a silicon source, and ammonia as the 
nitrifying agent (page 194, 1st par.). 

One of ordinary skill in the art would have been motivated to modify the 
combination of Kim and Gadgil, at the time the invention was made, by forming the 
silicon oxide layer using silane and N2O and forming the silicon nitride layer using 
silane and ammonia, as taught by Wolf, because: (1) a silicon oxide film that is formed 



2 The Wolf et al. reference was relied upon in the previous action. 
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by reacting silane and N2O is less dense and has a high etch rate, and (2) a silicon oxide 
film that is formed by reacting silane and ammonia exhibits good step coverage. 



Claims 21-35 are allowable because the prior art of record does not anticipate, 
teach or suggest at least the limitation of forming a first bubble prevention layer of a 
multi-layer of silicon oxide and silicon nitride on gate spacers and gate stack patterns by 



patterns and on the first bubble prevention layer. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Toniae M. Thomas whose telephone number is (571) 
272-1846. The examiner can normally be reached on Monday-Thursday from 8:30 AM 
to 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amir Zarabian can be reached on (571) 272-1852. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http:/ / pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Allowable Subject Matter 



ALD prior to forming a first filling insulating layer without void between the gate stack 
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